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Introduction
Much data has been published on inguinal hernia repairs.
Most of these studies were conducted in Western countries.
There are limited studies conducted in Asian patients, espe-
cially of hernia repairs performed by surgical trainees. Despite
thousands of inguinal hernia repair operations performed in
Malaysia over many years, no local outcome data have been
published. The presenting pattern of patients with inguinal
hernia in developing countries is different from that in devel-
oped countries. Patients may present late with large hernias
because many are from the lower socioeconomic group and
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work as manual labourers. They tend to ignore the need for
treatment until the condition becomes disabling. In most
Asian countries, where there is no specialized hernia centre
available, surgical trainees and surgeons with different levels
of experience repair hernias. A review to study trainees who are
taught the skills of repairing hernias in a graduated manner is
important.
The aims of this study were to review the demographic data
of patients with inguinal hernia presenting to the Universiti
Kebangsaan Malaysia Hospital, and the distribution of pa-
tients admitted as day, elective or emergency cases. Other fac-
tors included the level of education of surgical trainees who
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performed the procedures, the types of repairs made, intra-
operative findings, and any postoperative complications.
Patients and methods
A retrospective review was conducted of 103 patients who
underwent surgery for inguinal hernia over a 1-year period,
between 1st November 2001 and 30th October 2002. All pa-
tients underwent surgery as day-case, elective or emergency
admissions. Surgical trainees repaired most hernias; consul-
tants or clinical specialists were called to assist in difficult
cases. The surgical trainees were from the first, third or fourth
year of the Masters in General Surgery programme at the
Universiti Kebangsaan Malaysia Hospital.
Surgeons and trainees used either the polypropylene darn-
ing method or Lichtenstein mesh repair. Laparoscopic hernia
repair is only performed by specialized surgeons in this hos-
pital, so it is not included in this review. The choice of repair
depended on the trainee’s preference and experience. Darning
is used in patients with a strangulated bowel and infected exu-
date, or during a second operation in patients with a recent-
ly infected mesh repair, where foreign bodies such as mesh
may not be suitable. In the darning method, a polypropy-
lene “O” suture loop was used and loosely stitched with-
out tension between the conjoint tendon and inguinal liga-
ment in two layers. In the Lichtenstein mesh repair method, a
polypropylene mesh was laid over the posterior wall of the in-
guinal canal and fixed using polypropylene sutures. Prophy-
lactic antibiotic was not routinely given. Day-case patients
were discharged on the same day and elective patients on
postoperative day 1. After discharge, patients were followed up
in the outpatient surgical clinic at 2 weeks and 1 and 3 months
postoperatively. Patients who had postoperative complica-
tions were followed up for a longer period.
A form was designed to collect patient data. All the files and
records of the 103 patients who underwent surgery within the
study period were recalled from the Medical Records Office.
The data were stored in a Microsoft Access database and sta-
tistical analysis was performed with SPSS version 11 (SPSS
Inc, Chicago, IL, USA). A p value of less than 0.05 was taken as
statistically significant. There were too few complications for
comparison among the different years of surgical trainees.
Hence, comparison between the two methods of repair was
more appropriate and was used in this review.
Results
The demographic data of 103 inguinal hernia patients
who underwent repair using either darning or open mesh are
shown in Table 1. The mean age of patients was 50 years and
the mean duration of symptoms was 2 years. The male-to-
female ratio was 20:1 and most patients were Malay (52%) or
Chinese (33%). Right-side hernia was more common than left,
with a ratio of 3:2.
Common hernia risk factors were found in 27% (28/103) of
the study population. In descending order of frequency, these
were manual labour, chronic cough, benign prostatic hyper-
plasia (BPH) and chronic constipation (Table 2). Manual
labourers with hernia presented to hospital earlier (mean,
12 months) compared with non-labourers (mean, 25 months;
p < 0.05). Common comorbid conditions, in descending or-
der of frequency, were hypertension, diabetes, heart disease,
respiratory disease, neoplasm, and cerebral vascular accident
(Table 3).
The vast majority of hernias (91%) were repaired as elective
or day-case admissions (Table 4). General anaesthesia was
administered in most patients (66%); only 1% of patients
received local anaesthesia. There was a significantly higher
percentage of prophylactic antibiotic use in the mesh repair
group (91.5%) compared to the darning group (30.4%; p <
0.001).
Surgical trainees performed the repair in 90 patients; 61
were by third-year trainees (Table 5). In the remaining 13 pa-
tients, senior surgeons were called to assist in difficult oper-
Table 1. Demographic data of 103 inguinal hernia patients
Darning (n = 56) Mesh (n = 47) Overall (n = 103)
Age, yr (mean ± SD) 46.8 ± 17.7 54.0 ± 18.4 50.0 ± 18.4
Duration of symptoms, mo 27.3 ± 33.9 18.6 ± 26.0 23.4 ± 31.0
Gender (male:female) 54:2 44:3 98:5
Race (Malay:Chinese:Indian:others) 26:24:2:4 28:10:5:4 54:34:7:8
Side of hernia (right:left:both) 35:21:0 27:19:1 62:40:1
SD = standard deviation.
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ations. Overall, trainees performed darning repairs in 60% of
cases and mesh repairs in 40%. Fourth-year trainees performed
darning repairs (68%), mainly to teach first-year trainees, and
mesh repairs (32%) when teaching third-year trainees. The
clinical specialists who assisted in difficult cases preferred
mesh (92%) to darning (8%) repairs. Most inguinal hernia
repairs (72%) were not directly supervised as the trainee had
already acquired the skills or were assisted by colleagues with
Table 2. Distribution of patients with risk factors for hernia
Risk factor Darning (n = 56) Mesh (n = 47) Overall (n = 103)
Manual labour 19 (16.1%) 4 (8.5%) 13 (12.6%)
Chronic cough 16 (10.7%) 3 (6.4%) 9 (8.7%)
Benign prostatic hyperplasia 1 (1.8%) 2 (4.3%) 3 (2.9%)
Chronic constipation 2 (3.6%) 1 (2.1%) 3 (2.9%)
Table 3. Comorbidities
Comorbidity Darning (n = 56) Mesh (n = 47) Overall (n = 103)
Hypertension 10 (17.9%) a8 (17.0%) 18 (17.5%)
Diabetes mellitus 3 (5.4%) 4 (8.5%) 7 (6.8%)
Ischaemic or valvular heart disease 2 (3.6%) a5 (10.6%) 7 (6.8%)
Asthma or chronic obstructive airway disease 2 (3.6%) 3 (6.4%) 5 (4.9%)
Neoplasm 1 (1.8%) 1 (2.1%) 2 (1.9%)
Cerebral vascular accident 1 (1.8%) 0 (2.1%) 1 (1.0%)
Table 4. Type of admission, anaesthesia administered and prophylactic antibiotic
Darning (n = 56) Mesh (n = 47) Overall (n = 103)
Elective:day-case:emergency 27:22:7 35:10:2 62:32:9
General:spinal:local anaesthesia 40:16:0 28:18:1 68:34:1
Prophylactic antibiotic 17/56 (30.4%) 43/47 (91.5%)* 60/103 (58.3%)
*p < 0.001.
Table 5. Distribution of repair methods by different levels of trainees and supervisors
Surgeon educational level Darning Mesh Total (n = 103)
First-year trainee 16 (60.0%) 14 (40.0%) 10 (9.7%)1
Third-year trainee 35 (57.4%) 26 (42.6%) 61 (59.2%)
Fourth-year trainee 13 (68.4%) 16 (31.6%) 19 (18.4%)
Senior surgeon 1 (7.7%) 12 (92.3%) 13 (12.6%)
Supervisor
   None 37 (50.0%) 37 (50.0%) 74 (71.8%)
   Fourth-year trainee 13 (76.5%) 14 (23.5%) 17 (16.5%)
   Specialist 15 (45.5%) 16 (54.5%) 11 (10.7%)
   Consultant 111 (100.0%) 10 (54.5%) 1 (1.0%)
a similar level of experience. Fourth-year trainees, specialists
and consultants directly supervised the remaining 28% of
cases. Darning repair required more supervision than mesh
repair (Table 5). In this hospital, all hernia repairs are super-
vised closely during the initial first-year learning period. Once
the trainee has acquired the necessary skills (by the third year),
they are able to perform the operation with assistance from
trainees at the same level. No further senior supervision is
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given unless difficulties are encountered and a senior surgeon
is called.
The ratio of indirect hernia to direct hernia was 2:1 (Table
6). Most inguinal hernia sacs were empty (61%) or filled with
omentum (25%). The duration of surgery for both methods
was 90 minutes (p > 0.05). Abdominal wall weakness, defined
as a posterior wall that allows the peritoneal content to bulge
at the Hesselbach’s triangle but not sufficient to elicit a direct
hernia during opening of the inguinal canal, was found in
almost half the patients (Table 6). In patients with clinically
direct inguinal hernia or chronic cough, a significantly higher
incidence of abdominal wall weakness was found intraop-
eratively (p < 0.05) (Table 7). The mean age of patients with
abdominal wall weakness was 59 years and in those with no
abdominal wall weakness was 43 years (p > 0.05).
There was no correlation between the duration of present-
ing inguinal hernia symptoms and operative time (p > 0.05).
However, patients with a larger sac content and adhesion had
a longer operative time. The mean operative time for a hernia
with an empty sac was 84 minutes, and for sacs containing
omentum was 95 minutes. The operative time for sacs con-
taining small bowel was 110 minutes; containing omentum
with adhesions, 120 minutes; sigmoid colon or caecum, 145
minutes; and small bowel with adhesion, 180 minutes.
The incidence of scrotal haematoma was higher following
mesh repair than darning repair, but this was not statistically
significant (p > 0.05) (Table 8). Operative time was longer in
patients with scrotal haematoma (115 minutes) than in those
without (89 minutes), which may reflect the difficulty of the
surgery. However, the difference in duration was not statis-
tically significant (p > 0.05). There was only one recurrent
inguinal hernia among the darning repair group within 6
months (p > 0.05).
In this study, a longer operative time was not an effective
predictor of postoperative complications such as wound
infection, urinary retention, neuralgia, hernia recurrence or
postoperative myocardial infarction (p > 0.05). The wound
infection rate was similar for both types of repairs. A few
possible predictors of postoperative wound infection were
studied. Factors such as prophylactic antibiotic use, diabetes
Table 6. Intraoperative findings
Darning (n = 56) Mesh (n = 47) Overall (n = 103)
Indirect:direct hernia 39:17 32:15 71:32
Posterior wall weakness 20 (35.7%) 25 (53.2%) 45 (43.7%)
Duration of surgery, min 90.8 ± 22 89.8 ± 26 90.3 ± 24
Sac content (some have more than one content)
   Empty 37 (66.1%) 26 (55.3%) 63 (61.2%)
   Omentum 12 (21.4%) 14 (29.8%) 26 (25.2%)
   Small bowel 16 (10.7%) 3 (6.4%) 9 (8.7%)
   Colon (caecum, sigmoid, ascending or descending) 3 (5.4%) 4 (8.5%) 7 (6.8%)
   Hydrocele 1 (1.8%) 1 (2.1%) 2 (1.9%)
   Varicocele 1 (1.8%) 0 (2.1%) 1 (1.0%)
   Tube and ovary 0 (1.8%) 1 (2.1%) 1 (1.0%)
Table 7. Predictors of abdominal wall weakness
Abdominal wall weakness
p
Yes (n = 45) No (n = 58)
Direct hernia 30 (66.7%) 2 (3.4%) 1< 0.005
Age, yr (mean ± SD) 59.49 ± 16.34 42.79 ± 16.53 > 0.05
Chronic cough 17 (15.6%) 2 (3.4%) < 0.05
Manual labourer 3 (6.7%) 10 (17.2%) > 0.05
Benign prostatic hyperplasia 2 (4.4%) 1 (1.7%) > 0.05
Constipation 2 (4.4%) 1 (1.7%) > 0.05
SD = standard deviation.
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and prolonged surgery were assessed in patients with and
without postoperative wound infection. However, these fac-
tors were not effective predictors for postoperative wound
infection (p > 0.05).
Discussion
The study population had a mean age of 50 years, which
was slightly lower than that in other studies (57–65 years).1–4
Most patients who present to this institution are younger
labourers and construction workers who are involved in lift-
ing heavy goods. In addition, the intensely heavy workload
of labourers in the country, caused by a lack of heavy moving
machinery, may precipitate hernia formation at a slightly
younger age.
The mean duration of symptoms in this study (23 months)
was slightly longer than that reported by Wellwood et al
(surgery within 17 months after symptom onset).5 In devel-
oping countries, the delay in patients seeking treatment
may be due to local social stigma and lack of education.
This study had a higher male-to-female ratio (98:5) than
other studies, which reported ratios of 18:1 and 19:1.2,4 This
may be because hernia-associated risk factors such as chron-
ic smoking and manual work are less frequent in females
in developing countries. Right-side inguinal hernia was
more frequent than left, which is comparable to the ratio re-
ported by Mills et al (3:2).3
The risk factors found in this study were similar to those in
other studies. Lafferty et al and Amid et al reported that 24%
and 38%, respectively, of their study population were manual
labourers.6,7 Risk factors such as chronic cough among smok-
ers and occupations involving heavy labour were easily identi-
fied by doctors at consultation. Hence, the pick-up rate was
higher for these two factors. Most patients did not reveal the
less obvious symptoms of BPH and chronic constipation, for
which the pick-up rates were low.
Common comorbidities identified in this study were com-
parable to other studies. Wellwood et al reported that 23% of
their patients had hypertension.5 Other comorbidities found
in Gianetta et al’s study were cardiovascular (39%), urological
(18%), gastrointestinal (18%) and pulmonary diseases (13%).8
Uncontrolled comorbidities in older patients were the reason
that elective surgery was preferred to day-case surgery. Op-
timization before surgery was often needed, and some pa-
tients refused to accept the relatively small risk of elective
surgery until an emergency operation was needed.
The number of patients admitted for elective repair (60%)
was higher than that for day-case repair (31%). This is compa-
rable to Vrijland et al’s study, which reported 79% elective and
21% day-case operations.9 The preference for elective admis-
sion can be explained by the uncontrolled medical condition,
older age and distant residence.
The greater use of general (66%) and spinal anaesthesia
(33%) than local anaesthesia (1%) in this study was because
most patients were unable to tolerate pain during the proce-
dure under local anaesthesia. Pain felt by patients during
repair can affect the time available for teaching hernia repair
to surgical trainees and often results in a longer operative
time. In Koukourou et al’s study, 70% of patients received
general anaesthesia, 12% spinal anaesthesia and 18% local
anaesthesia.10 In Vrijland et al’s study, 62% of patients received
general anaesthesia and 38% spinal anaesthesia,9 which is
comparable to this study. In the Juul and Christensen study,
40% of patients received general anaesthesia and 60% spinal
anaesthesia.11 However, Friis and Lindahl performed inguinal
hernia repair with 75% of patients under local anaesthesia and
25% under general anaesthesia.12 Local anaesthesia was tol-
erated well by most of their patients. Another reason that
local anaesthesia is not widely used in Malaysia could be the
lack of experience among most surgeons compared to those
who routinely administer local anaesthesia for inguinal her-
nia repair.
Table 8. Complications
Darning (n = 56) Mesh (n = 47) p Overall (n = 103)
Scrotal haematoma 2 (3.6%) 3 (6.4%) > 0.05 5 (4.9%)
Wound infection 2 (3.6%) 2 (4.3%) > 0.05 4 (3.9%)
Urinary retention 1 (1.8%) 0 (4.3%) > 0.05 1 (1.0%)
Neuralgia 1 (1.8%) 0 (4.3%) > 0.05 1 (1.0%)
Hernia recurrence 1 (1.8%) 0 (4.3%) > 0.05 1 (1.0%)
Myocardial infarction 0 (1.8%) 1 (2.1%) > 0.05 1 (1.0%)
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Prophylactic antibiotic was not used routinely, but there
was higher usage in the mesh repair group compared to the
darning group. In Wellwood et al’s study, there was 41%
prophylactic antibiotic use,5 which was lower than the 58%
use in this study. The mesh used acts as a foreign body that
causes fibrosis after the repair and may lead to a higher
wound infection rate. Hence, routine use of prophylactic anti-
biotic by some surgeons may be justified. However, the wound
infection rate was no higher with prophylactic use of anti-
biotic in this study. Aseptic technique and gentle tissue han-
dling remain important to prevent infection in any surgery.
This study showed that more junior trainees used darning
repair initially, but subsequently developed the skills for mesh
repair. Once they acquired the skill of mesh repair, it became
their preferred type of repair. Specialists used more open
mesh repair than darning repair. This is comparable to Friis
and Lindahl’s study, where trainees performed 55% non-mesh
and 45% mesh repairs. The reverse was found among spe-
cialists, who performed 45% non-mesh and 55% mesh re-
pairs.12 Darning repairs were supervised more closely by
senior trainees and senior surgeons compared to mesh re-
pairs. Once proper repair skills were acquired, most surgery
was performed by trainees assisted by their peers and with-
out direct senior supervision.
Intraoperative findings showed that most hernias were
indirect. This finding is comparable to those of other studies,
with an indirect-to-direct hernia ratio of 2.5:1, 1.8:1, 1.7:1 and
1.3:1 in the Mills et al,3 Kingsnorth et al,2 Juul and Christen-
sen11 and Goyal et al studies,13 respectively. Patients who had
posterior wall weakness had a higher percentage of tension-
free repair using mesh. This was not documented in other
studies.
The mean operative time in this study (90 minutes for both
darning and mesh repair) was longer than that in Mills et al’s
study (mean, 30 minutes for open mesh repair).3 This was
because most of our trainees were still on the learning curve,
being taught under supervision intraoperatively. Further pro-
longed operative time was noted in a few difficult cases where
many adhesions were encountered and senior surgeons were
called to scrub in and assist. The operative times for darning
and open mesh repair were about the same. The operative time
was longer in this study than those reported by McIntosh14
and Wellwood et al5 (43 and 47 minutes, respectively).
Most of the hernias were reducible and the sacs empty
intraoperatively. Omentum was the most common sac con-
tent and omentectomy was performed in a few cases. The less
commonly found sac content was small bowel or colon. The
operative time was longer if the sac contained bowel. The
bowels were checked for viability and reduced slowly with
care. Laparotomy was warranted if the bowel viability was af-
fected. Adhesions around the bowel caused longer operative
times. The duration of symptoms and delay in seeking treat-
ment are thought to cause more adhesions, a bigger hernia,
a weaker abdominal wall and prolonged surgery, but this
was not supported by our results (p > 0.05).
The predictors of abdominal wall weakness were analysed.
Patients with chronic cough or direct hernia had a signifi-
cantly higher incidence of intraoperative wall weakness. Kux
et al identified some predictive factors for hernia recurrence:
direct hernia, age more than 70 years, overweight, chronic
cough with bronchitis, history of recurrent hernia, and hernia
sac of more than 8 cm.15 However, this study did not review
these factors.
The percentage of postoperative scrotal haematoma (4.9%)
was similar to those in other studies (4.6% and 3.9%).2,12
Vrijland et al showed a 12% incidence of haematoma among
non-mesh repairs and 10% among mesh repairs.9 However,
Koukourou et al reported a 14% incidence of haematoma in
darning repairs and 13% in mesh repairs.10 This may be be-
cause tension-free mesh repair required less tissue manipu-
lation. However, in our study, the difference between the two
types was not statistically significant.
The percentage of wound infections in this study (darn-
ing, 3.6%; mesh, 4.3%) was comparable to that reported by
Koukourou et al (darning, 2%; mesh, 4%).10 Factors such as
antibiotic use, duration of surgery and diabetes were not
related to infection rate in this study. This may be because the
study sample was relatively small. The urinary retention rate
(1%) was similar to that in Vrijland et al’s study (0.6%) and
Wellwood et al’s study (3%).5,9 The percentage of postoperative
neuralgia (1%) was similar to that reported by Amid et al at
2%.7 Neuralgia was noted in 8% of mesh and 6% of darning
repairs by Koukorou et al.10
The hernia recurrence rate in this study (1%) was low be-
cause of the short follow-up period. In Friis and Lindahl’s
study, the mesh and non-mesh hernia recurrence rates were
5% and 15%, respectively.12 In Vrijland et al’s study, where pa-
tients had 3 years’ follow-up, the recurrence rates for mesh
and non-mesh repair were 1% and 7%, respectively.9 Most
studies had lower recurrence rates in the mesh repair group.
However, Koukourou et al found the same 4% recurrence
rate in both darning and mesh repairs.10
The mortality rate from hernia surgery is very low at less
than 1%. One patient died from acute myocardial infarction
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on the second postoperative day at his home after he was
discharged from day-case surgery. The death was not directly
related to the hernia surgery, but was due to a coexisting
medical condition. The postoperative mortality rate for in-
guinal hernia repair was 0.5% in both Kingsnorth et al’s and
Wellwood et al’s studies.2,5 Preoperative optimization of medi-
cal illness improves the safety of hernia repair.
Conclusions
This study showed that surgical trainees can be trained in
using both darning and open mesh methods to repair inguinal
hernias. Their skills improved in a gradual manner over the 4-
year training programme. Open mesh repair was the preferred
method among trainees, particularly in patients with abdomi-
nal wall weakness. The routine use of prophylactic antibiotic
was not necessary. The complication rate with open mesh
hernia repair was comparable to that in other studies. Thus,
open mesh hernia repair can be recommended for trainees as
it yields a satisfactory outcome.
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